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JOINT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly rigid/highly 
accurate small universal joint having two degrees of freedom 
of rotation or three degrees of freedom of rotation. 
SOLUTION: One end of a first node 10 is connected to a 
base 1 5 via a rolling bearing 1 7, circular arc-shaped guide 
bearings 16 are arranged in a plurality in a symmetrical 
position to the center line of the first node 10 on the 
opposite side of the base 1 5, and a circular arc-shaped rail 
25a formed around a cylindrical base 1 7 is engaged with the 
circular arc-shaped guide bearings, 16. A shaft 20 is 
arranged in the diametrical direction passing through the 
circular arc center of the circular arc-shaped rail 25a of the 
cylindrical base 17, and a second node 22 is connected to 
the shaft 20 via a rolling bearing 18 so that the rotational 
center is positioned on the rotary axis of the base 15. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An adjustable joint which it has two bearing parts, is an adjustable joint pivotable in the 
biaxial direction, a rotation center point of both bearing parts is mostly in agreement, and has the 
axis of rotation which intersects perpendicularly mostly mutually, and is characterized by at least 
one bearing part being circular guide bearing. 

[Claim 2]Have three bearing parts, to 3 shaft orientations, are a pivotable adjustable joint and among 
three axes two bearing parts of the biaxial direction. An ac|justable joint with which, as for a bearing 
of remainder 1 axis, the axis of rotation is characterized by said biaxial thing [ intersecting 
perpendicularly with biaxial / said / mostly through a rotation center point ] among three axes by a 
rotation center point being mostly in agreement, and the axis of rotation intersecting perpendicularly 
mostly mutually, and at least one bearing part consisting of circular guide bearing. 
[Claim 3]The adjustable joint according to claim 1 or 2, wherein it was connected for any of a 
bearing part or circular guide bearing being and a rotation center point is provided with a link 
mechanism of a branch mostly in agreement. 

[Claim 4]The adjustable joint according to any one of claims 1 to 3 rolling and being guidance with 
circular circular guide bearing. 

[Claim 5]Parallel mechanism machinery provided with the adjustable joint according to any one of 
claims 1 to 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the parallel mechanism machinery provided with the 
acljustable joint which has rotation 2 flexibility or rotation 3 flexibility, and its ac{justable joint. 
[0002] 

[Description of the Prior Art]As an adjustable joint of rotation 3 flexibility, there are surface-of-a- 
sphere plain bearing and anti-friction bearing. Drawing 7 is a lineblock diagram of surface-of-a- 
sphere plain bearing, and the ball 4 in which Section 5 was attached is inserted in the semi-spherical 
socket 2 attached to the end of Section 1 non-detachable with the lid 3. The ball 4 could incline the 
inside of the socket 2 in all the directions by a certain within the limits, and, thereby, has achieved 
the function as an adjustable joint of rotation 3 flexibility. 

[0003]Branch surface-of-a-sphere plain bearing the number of one paragraphs of a bearing is [ plain 
bearing ] two is one of the same surface-of-a-sphere plain bearings. Drawing 8 shows the lineblock 
diagram of branch surface-of-a-sphere plain bearing, like the above-mentioned surface-of-a- 
sphere plain bearing, Section 1 is attached to the socket 2, Section 8 is attached to the hemisphere 
6 on the left-hand side of a graphic display, and Section 9 is attached to the right-hand side 
hemisphere 7. It is inserted in between the socket 2 and the lid 3 like the ball 4 of previous surface- 
of-a-sphere plain bearing, and the two hemispheres 6 and 7 are By this composition, the 
two hemispheres 6 and 7 are vertical to the flat surface which each has, and can be mutually 
rotated focusing on the axis passing through each central point of a circle which it has, and can 
incline in all the directions within the socket 2. In this way, the function as an adjustable joint of 
rotation 3 flexibility is achieved like previous surface-of-a-sphere plain bearing. 
[0004] Drawing 6 shows the parallel mechanism machine tool which uses such an adjustable joint. A 
parallel mechanism is a mechanism which contracts a mobile and a fixed side with two or more links, 
and controls the position and posture of a mobile, and machinery using this mechanism, such as a 
machine tool, an industrial machine, and a robot, exists. The inside 36 and 37 of a figure is an 
adjustable joint, and the adjustable joint shown in drawing 7 is used. However, the composition which 
the link (paragraph) 38 uses as the one adjustable joint 37 to two using the adjustable joint with 
which the link (paragraph) 38 and same number ************** showed drawing 8 t he adjustable 
joint 37 may be taken. 
[0005] 

[Problem(s) to be Solved by the InventionjHowever, although the above-mentioned adjustable joint 
is structurally simple, since it is plain bearing, there is backlash, and it is inaccurate, and rigidity is 
also low. It has the problem that friction also generates heat easily greatly. It will become what has a 
dramatically narrow movable range on the structure of fixing a spherule. Backlash can be lost 
because anti-friction bearing applies precompression to it, accuracy can improve, rigidity can be 
improved, friction decreases, and there are also few problems of generation of heat. Therefore, it is 
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considered as the rotation 3 flexibility adjustable joint which combined three anti-friction bearings 
instead of surface-of-a-sphere plain bearing, and there is a thing like drawing 9 . However, the 
movable range was narrow, and when it was going to obtain required rigidity, size had a fault which 
becomes large. Anti-friction bearing is prepared for the terminal area of Section 1 and the U 
character-like base 40, the terminal area of the U character-like base 40 and the square rotary 
frame body 41, and the terminal area of the rotary frame body 41 and two Sections 8 and 9 in 
drawing 9 . 

[0006]And in the parallel mechanism machinery which uses the adjustable joint shown in drawing 7 
and drawing 8 , in order for securing accuracy required as machinery and rigidity since it is a sliding 
bearing to secure difficult and sufficient rigidity, the joint itself must be enlarged. Since friction is 
still larger, there is a problem also in endurance. Also in the adjustable joint which combined the 
rolling bearing shown in drawing 9 , the movable range of a machine tool will be narrowed from the 
straitness of the movable range of a joint, and the joint itself will be too enlarged for securing 
rigidity. However, since the adjustable joint 37 is the mobile 39 side especially in drawing 6 when an 
adjustable joint is enlarged, it has a problem which spoils the original feature of a parallel mechanism 
machine tool that a mobile is lightweight. 

[0007]Then, this invention has a wide movable range and let it be SUBJECT to realize the 
adjustable joint of high rigidity, rotation 2 highly precise and small flexibility, or rotation 3 flexibility. 
There is other SUBJECT of this invention in providing the parallel mechanism machinery which uses 
small size, high rigidity, and the large actjustable joint of a movable range. 
[0008] 

[Means for Solving the Problem]An adjustable joint applied to an invention of Claim 1 in order to 
solve an aforementioned problem, It has two bearing parts, it is an acjjustable joint pivotable in the 
biaxial direction, and a rotation center point of both bearing parts is mostly in agreement, and it has 
the axis of rotation which intersects perpendicularly mostly mutually, and is characterized by at 
least one bearing part being circular guide bearing. 

[0009]An ac(justable joint concerning an invention of Claim 2 has three bearing parts, and to 3 shaft 
orientations, it is a pivotable adjustable joint and among three axes two bearing parts of the biaxial 
direction, A rotation center point is mostly in agreement, and the axis of rotation intersects 
perpendicularly mostly mutually, at least one bearing part consists of circular guide bearing, and, as 
for a bearing part of remainder 1 axis, the axis of rotation is characterized by said biaxial thing 
[ intersecting perpendicularly with biaxial / said / mostly through a rotation center point ] among 
three axes. 

[OOlOjIn Claim 1 or an invention of 2, it was connected for any of a bearing part or circular guide 
bearing being, and an invention of Claim 3 was provided with a link mechanism of a branch whose 
rotation center point corresponds mostly. 

[001 1] An invention of Claim 4 is characterized by rolling and being guidance with circular circular 
guide bearing, in invention [ which / of 3 ] from Claim 1. 

[0012]Parallel mechanism machinery concerning an invention of Claim 5 was provided with the 
acOustable joint according to any one of claims 1 to 4. 

[0013] 

[Embodiment of the Invention]Hereafter, the embodiment which materialized this invention is 
described in detail based on Drawings. Drawing 1 shows one example of the adjustable joint 
concerning this invention, and at a tip 10 in Section 1 st The anti-friction bearing 1 1 , It has the color 
12 for external pressure adjustment of this anti-friction bearing 11, and the nut 13 for inner ring 
immobilization, and is attached to the approximately ♦***-like base 15, and it is fixed from the 
presser-foot lid 14 for outer-ring-of-spiral-wound-gasket immobilization of the anti-friction bearing 
1 1 , and is attached to the base 1 5, enabling free rotation. Namely, it can be freely rotated by the 
base 15 to the circumference of the medial axis of Section 1st 10. 

[0014]The base 15 has two or more circular guide bearing 16 in the opposite hand upper part, and is 
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engaging with this circular guide bearing 16 the circular rail 25a formed in the circumference of the 
tubed cylindrical shape-like base 1 7. With constituting in this way, the circular rail 25a can slide the 
inside of the circular guide bearing 16, the tubed base 17 can rotate a circle center as a rotation 
center point, and it can rotate in the field which intersects perpendicularly with the surface of 
revolution of the base 15. The rotation center point of the tubed base 17 is formed so that it may 
be mostly located on the axis of rotation of the base 1 5. 

[0015]Section 2nd 22 forms the hole 22a in the direction which intersects perpendicularly with one 
end with the medial axis of Section 2nd 22, makes the anti-friction bearing 1 8 inscribed in the hole 
22a, and is fixing the anti-friction bearing 18 with the presser-foot lid 21 formed in the both ends of 
the hole 22a. and — the axis 20 is penetrated and formed in this hole 22a — the presser foot 1 9 — 
both ends — the tubed base 1 7 — the tubed base 17 — it is being fixed so that it may pass along a 
rotation center point mostly. By carrying out like this, rotating operation is possible for Section 2nd 
22 to the tubed base 1 7. 

[0016]Thus, make the axis of rotation of the anti-friction bearing 11, and the circle center of the 
circular guide bearing 16 and the axis of rotation of the anti-friction bearing 18 intersect 
perpendicularly by about one point, and. By coinciding mostly the central point of rotation with the 
circular guide bearing 16 and the anti-friction bearing 18, it can be considered as the adjustable joint 
of rotation 3 flexibility which carries out the same operation as surface-of-a-sphere plain bearing, 
and compared with what combined three anti-friction bearings, a movable range is wide, and a 
miniaturization can be attained. And if precompression is applied to a bearing, backlash can be 
eliminated and it can be considered as high rigidity and high degree of accuracy. When direct 
continuation of the 1st Section 10 and base 15 was carried out or it is made one not using the anti- 
friction bearing 1 1 , Or if direct continuation of the 2nd Section 22 and tubed base 1 7 is carried out, 
without using the anti-friction bearing 1 2 or it is made one, the axis of rotation turns into biaxial and 
it can be considered as the acjjustable joint of rotation 2 flexibility. 

[001 7]A rotation 3 flexibility adjustable joint can also be constituted like drawing 2 . using circular 
guide bearing two. This acljustable joint is what attached the spherical base 24 of the section cross- 
joint shape where the 2nd circular rail 25b that intersects perpendicularly with the circular rail 25 
instead of cylindrical **-SU 17 of drawing 1 was formed, The 2nd circular rail 25b was formed in the 
lengthwise direction which intersects perpendicularly with the cylindrical circular rail 25a engaged 
and slid to the circular guide bearing 16, the circular guide bearing 23 was attached to the 2nd 
circular rail 25b, and Section 2nd 22 is extended from this circular guide bearing 23. 
[0018]With constituting in this way, Section 2nd 22 rotates the circle center of the circular guide 
bearing 23 as a center of rotation, and rotates the circle center of the circular guide bearing 16 that 
the spherical base 24 is also the almost same point as the circle center of the circular guide bearing 
23, as a center of rotation. This becomes an adjustable joint of rotation 3 flexibility. If direct 
continuation of the 1st Section 10 and base 15 is carried out without anti-friction bearing or it is 
made one, the axis of rotation will turn into biaxial and will serve as an adjustable joint of rotation 2 
flexibility. 

[0019] Drawing 3 is a lineblock diagram showing one example of the circular guide bearing 16 and 23, 
the two slots 26a are formed in the circular block 26 formed in the section U shape in a lengthwise 
direction at 2 and a transverse direction so that it may illustrate, and it is inserted so that two or 
more balls 27 may circulate through the inside of it. And the slot 25c is formed in the circular rail 25 
a total of four places at the position corresponding to the slot 26a, and it circulates through the ball 
27, rolling, when it shows around at the circular rail 25 and the circular block 26 moves. That is, the 
circular guide bearing 16 makes a direct acting guide bearing circular, since it is possible to hang 
precompression, can lessen backlash and can be made into high degree of accuracy and high rigidity. 

[0020] Drawing 4 shows other examples of the circular guide bearing 1 6, and drawing 4 (a) forms two 
or more Collo 30 inside the circular block 29, and it is formed so that the circular rail 28 may be 
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guided. Drawing 4 (b) is an example slid out and guided, may use neither a ball nor Collo, but may 
form circular guide bearing with simple composition by a slide. In a figure, 31 is a circular rail and 32 
is a circular block. However, in the case of this structure, since it is a slide guide, friction has a fault 
which generates heat easily greatly. 

[0021] Drawing 5 makes Section 2nd 22 of drawing 2 two, one example of an adjustable joint with the 
same function as branch surface-of-a-sphere plain bearing is shown, and 33 and 34 are the 
paragraphs which were divided and were made into two. These two Sections 33 and 34 can rotate 
independently mutually, and each makes the movable range widely be hard to lap by forming the 
notching 33a and 34a. In this case, in order that rotation of the circumference of a circular guiding 
shaft receptacle may not check a motion of two paragraphs, it will have a very big movable range. 
[0022]Although it can be shown in drawing 6 w hich also mentioned above the parallel mechanism 
machine tool formed using the above adjustable joints and the rotation 3 same flexibility as surface- 
of-a-sphere plain bearing is required for the joints 36 and 37, Since an adjustable joint can be small, 
and weight of the member which rigidity sufficient as machinery is secured high rigidity and since 
the movable range is dramatically wide, and also moves can be made small enough and also a 
movable range can be enlarged, The highly efficient machine tool which demonstrated the feature of 
the parallel mechanism machine tool enough can be provided. Although what is called a Stewart 
platform of 6 flexibility was shown in drawing 6 as an example of parallel mechanism machinery, this 
invention is not limited to this example and also includes the composition of 2 flexibility, 3 flexibility, 
etc. 
[0023] 

[Effect of the InventionjSince the central point of two rotations was mostly coincided using circular 
guide bearing according to the invention of Claim 1 as explained in full detail above, It is small, it is 
possible to lose backlash, if the large adjustable joint with rotation 2 flexibility of a movable range 
can be formed and precompression is cut to a bearing, and it can be considered as high rigidity and 
high degree of accuracy. 

[0024]Since according to the invention of Claim 2 the three axes of rotation were made to intersect 
perpendicularly by about one point and two rotation center points were mostly coincided using 
circular guide bearing, If the adjustable joint with rotation 3 flexibility in which it is small and a 
movable range is wide can be formed and precompression is applied to a bearing, it is possible to 
lose backlash and it can be considered as high rigidity and high degree of accuracy. 
[0025]According to the invention of Claim 3, in addition to the above-mentioned effect, it can be 
considered as a branch link mechanism with a dramatically wide movable range. 
[0026]According to the invention of Claim 4, circular guide bearing rolls, and since it is guidance, 
friction does not generate heat easily small. 

[0027]Since according to the invention of Claim 5 it is small and high rigidity and an adjustable joint 
with a dramatically wide movable range are used, Since rigidity sufficient as machinery is secured, 
and also weight of the member which moves can be made small enough and also a movable range 
can be enlarged, the highly efficient machine tool which demonstrated the feature of parallel 
mechanism machinery enough can be provided. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The acUustable joint in which one example of an embodiment of the invention is shown is 

shown, (a) is a transverse-plane explanatory view and (b) is a side view. 

[Drawing 2] A 2nd embodiment of this invention is shown, (a) is a front view and (b) is a side view. 



Drawing 3] The circular guide bearing of drawing 1 and drawing 2 is shown, (a) is a side explanatory 



view and (b) is a section explanatory view. 
[Drawing 4] 0ther working example of circular guide bearing is shown, and (a) is the figure which 
used Collo, and the figure which (b) made slide structure. 

[Drawing 5]A branch rotation 3 flexibility adjustable joint is shown, (a) is a front view and (b) is a 
side view. 

[Drawing 6] It is a perspective view showing the whole parallel mechanism machine tool. 



[Drawing 7] The conventional acijustable joint is shown and it is a transverse-plane explanatory view 
of surface-of-a-sphere plain bearing. 

[Drawing 8] The conventional adjustable joint is shown and it is a front view of branch surface-of-a- 
sphere plain bearing. 

[Drawing 9] The conventional acijustable joint is shown and it is a front view of the rotation 3 
flexibility adjustable joint by the combination of anti-friction bearing. 
[Description of Notations] 

10 [ .. Circular guide bearing, ] .. Section 1st, 11 .. Anti-friction bearing, 15 .. A base, 16 17 [ .. 
Section 2nd, ] .. A tubed base, 18 .. Anti-friction bearing, 20 .. An axis, 22 23 .. Circular guide bearing, 
24 .. A spherical base, 25, 25a, 25b .. Circular rail, 26 [ .. A circular block, 30 / .. Collo, 31 / .. A 
circular rail, 32 / .. A circular block, 33 34 / .. A paragraph, 36, 37 / .. A joint, 38 / .. Link 
(paragraph). ] .. A circular block, 27 .. A ball, 28 .. A circular rail, 29 
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DRAWINGS 



[Drawing 1] 

la) 

22 




[Drawing 3] 
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[Drawing 7] 
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[Drawing 8] 



http://www4jpdljnpit.gojp/cgi-biii/tran_web_cgi_ejje?atw_u=http%3A%2F%2F\^^ 8/4/2010 



JP,2000- 192942, A [DRAWINGS] 



Page 4 of 4 




[Drawing 9] 
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